
International Journal of Innovative Research in Science, Engineering 
and Technology 2021, Vol. Issue S4

9

Short Communication

First principles modeling of three-phase interface system of ZrB2-ZrC-ZrSi2
Serzat Safaltin, Meltem Bolluk, Sebahattin Gurmen

Department of Metallurgical and Materials Engineering, Istanbul Technical University, Istanbul, Turkey

Copyright:  2021 Araya-Castro K. This is an open-access article distributed 
under the terms of the Creative Commons Attribution License, which 
permits unrestricted use, distribution, and reproduction in any medium, 
provided the original author and source are credited.

Abstract

Amongst different living organisms studied as potential candidates 
for the green synthesis of copper nanoparticles, algal biomass is 
presented as a novel and easy-to-handle method. However, the 
role of specific biomolecules and their contribution as reductant 
and capping agents has not yet been described. This contribution 
reports a green synthesis method to obtain copper oxide 
nanoparticles (CuO-NPs) using separated protein fractions from an 
aqueous extract of brown algae Macrocystis pyrifera through size 
exclusion chromatography (HPLC-SEC). Proteins were detected by 
a UV/VIS diode array, time-based fraction collection was carried 
out, and each collected fraction was used to evaluate the synthesis 
of CuO-NPs. The characterization of CuO-NPs was evaluated by 
Dynamic Light Scattering (DLS), Z-potential, Fourier Transform 
Infrared (FTIR), Transmission Electron Microscope (TEM) equipped 
with Energy Dispersive X-ray Spectroscopy (EDS) detector. Low 
Molecular Weight (LMW) and High Molecular Weight (HMW) protein 
fractions were able to synthesize spherical CuO-NPs. TEM images 
showed that the metallic core present in the observed samples 
ranged from 2 to 50 nm in diameter, with spherical nanostructures 
present in all containing protein samples. FTIR measurements 
showed functional groups from proteins having a pivotal role in the 
reduction and stabilization of the nanoparticles. The highly negative 
zeta potential average values from obtained nanoparticles suggest 
high stability, expanding the range of possible applications. This 
facile and novel protein-assisted method for the green synthesis 
of CuO-NPs may also provide a suitable tool to synthesize other 
nanoparticles that have different application areas..

Biography:
Serzat Safaltin received his BSc degree in metallurgy and 

materials science engineering from Istanbul Technical University 
(ITU), Istanbul, Turkey, in 2015. He received his MSc degree in 

Citation: Serzat Safaltin, First principles modeling of three-phase interface system of ZrB2-ZrC-ZrSi2; Materials Research & Tech-
nology; May 22, 2021; Osaka, Japan.

extractive metallurgical technologies engineering from ITU, in 
2017. He is currently a PhD student and a research assistant in the 
metallurgical and materials engineering department at ITU. His 
research interests include modeling & simulation, 2D materials and 
metallic alloy nanoparticle production, cleanroom fabrication, and 
characterization methods. Meltem Bolluk received her BSc degree 
in metallurgy and materials science engineering from Istanbul 
Technical University (ITU), Istanbul, Turkey, in 2012. She received 
his MSc degree in materials science and engineering from ITU, 
in 2015. She is currently a PhD student and a research assistant 
in the metallurgical and materials engineering department at ITU. 
His research interests include chemical vapor deposition, powder 
metallurgy and characterization methods.

Prof.Dr. Sebahattin Gurmen received B.Sc. 1989, M.Sc. 1992 
and Ph.D. 1999 in metallurgy and materials science engineering 
from Istanbul Technical University (ITU), Istanbul, Turkey. He was 
working as a post-doc researcher in RWTH Aachen University IME 
Institute between 2002-2005 and 2007 as a scholar of Alexander 
von Humboldt Foundation. From 2010, he has been working 
as a professor in ITU. His research interests are nanoparticle 
production, refractory metals, recycling and hydrometallurgy.

References

1.  Dasmahapatra, A., Meletis, E., Kroll, P., First principles 
modeling and simulation of Zr-Si-B-C- N ceramics: 
Developing hard and oxidation resistant coatings, Acta 
Materialia, Volume 125, 2017, Pages 246-254, ISSN 1359-
6454, https://doi.org/10.1016/j.actamat.2016.11.061.

2. Lu, Y., Zou, J., Xu, F., Zhang, G., Volatility diagram of ZrB2-
SiC-ZrC system and experimental validation, Journal of 
the American Ceramic Society, 101, 8, 2020, ISSN 0002-
7820, doi:10.1111/jace.15497.

3. Xue, C., Zhou, H., Hu, J. et al. Fabrication and microstructure 
of ZrB2–ZrC–SiC coatings on C/C composites by reactive 
melt infiltration using ZrSi2 alloy. J Adv Ceram 7, 64–71 
(2018). https://doi.org/10.1007/s40145-017-0257-x


